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ABSTRACT
Central Washington University’s Engelhorn Pond contains important habitats for many
organisms, particularly migratory birds, and is a valuable resource for students. However, little
information is available about the wildlife inhabiting the pond. The pond’s discrete location
means that many people are unaware of its existence. In addition, the pond is threatened by a
number of anthropogenic sources, including chemical runoff, garbage, and feral cats. By using
point counts, a common ornithological survey technique, I recorded the bird species present at
the pond during all seasons of the year. I collected data using point counts during 13 visits from
June of 2019 to March of 2020. I made 16 additional visits to the pond to take photographs and
make observations from April of 2019 to February of 2020. I found that 67 bird species were
present at Engelhorn Pond. During my surveys, I took photographs and created sketches, which I
used to compile a field guide for the public to use. This guide will serve as an important resource
for students, teachers, and other pond visitors. My goal is for this guide to raise awareness of the
pond and increase the number of visitors to this hidden gem. In addition, I hope that my project
will spur more effective management and conservation practices at the pond.

Investigating Avian Species Composition ii
Table of Contents
Introduction……………………………………………………………………………1
Methods……………...…...……………………………………………………............7
Results………………………………………………………………………………..12
Discussion……………………………………………………………………………22
Conclusion………………………………………………………………………...…26
Acknowledgements…………………………………………………………………..27
References……………………………………………………………………………28
Appendix...…………………………………………………………………………...33

Investigating Avian Species Composition 1

Introduction
Central Washington University’s Engelhorn Pond is located next to University Police and
Public Safety on North Wildcat Way. This property, which was acquired by the CWU Biology
Department in 1976, is fed by Wilson Creek (Matarrese 2015). Engelhorn Pond is composed of
approximately 1.97 acres (0.80 hectares) of jurisdictional wetland: 0.82 acres (0.33 hectares) of
open water habitat and 1.15 acres (0.47 hectares) of forested scrub and shrub wetlands (SA
1996a). The Native Plant Garden occupies an area of about 7,000 square feet (650 square meters)
inside the fenced enclosure (SA 1996a). The garden is just inside the entrance gate to the pond.
The entire property is enclosed by a chain-link fence that has several holes and gaps. The fence
surrounding the entrance gate is laced with slats. However, many of these slats are broken. There
is no external signage labeling the area as “Engelhorn Pond,” although there is a partially hidden
sign located well inside the fence.
Engelhorn Pond is classified as a jurisdictional wetland since it is less than 6 feet (1.83
m) deep (SA 1996a). The pond is primarily fed by stormwater runoff, which contains
contaminants such as oil and grease (SA 1996b). According to SA 1996b, “Failure to remove
these contaminants prior to entry of water into the Pond will result in significant accumulations
of heavy metals and pesticides within the bottom sediments.” While observing the pond, I have
noticed an oily sheen on the surface of the water, especially near the edges of the pond.
The area surrounding the pond has been used for industrial purposes since 1906 (SA
1996a). Engelhorn Pond itself was created as a mill pond in the early 1900s (SA 1996a). The
sawmill closed by the 1950s, however (SA 1996a).
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Unfortunately, Engelhorn Pond appears to be a popular spot for dumping trash. During
visits to the pond, I have seen several piles of beer and soda cans, as well as cardboard and other
refuse. These piles are extremely common along the inner edges of the fence, especially in the
sheltered corners of the pond beneath the willows.
There is also a small population of feral cats at Engelhorn Pond. The animals have been
fed regularly in the past, and the CWU Biology Department has made recent efforts to remove
them. During Spring Quarter 2019, the department set out baited live traps, as well as cameras
monitoring the entrance fence. Three cats were caught during this time period alone. However,
the traps and cameras were promptly removed after the cats were captured. Following this, I
have seen two additional cats wandering the Engelhorn Pond property. Clearly, feral cats are still
a problem. This is very alarming, since cats kill an estimated 1.4 to 3.7 billion birds a year in the
lower 48 states alone (Yandell 2013).
A variety of vegetation surrounds the pond. Willows (Salix spp.) make up the dominant
canopy cover, but other trees, such as cherry (Prunus sp.) and domestic apple (Malus sp.), also
inhabit the site (SA 1996b). Common cattail (Typha latifolia) grows in scattered clumps along
the edges of the pond (SA 1996b).
The Native Plant Garden was established in March 1995 (SA 1996a). The CWU Biology
Department planted 120 native shrubs and perennial herbs, along with 125 native perennials that
were raised in the CWU Greenhouse (SA 1996a). The flora within the garden characterizes a
shrub-steppe habitat (SA 1996a). During visits to the Native Plant Garden, I have seen sagebrush
(Artemisia spp.), bitterbrush (Purshia tridentata), and lupine (Lupinus spp.).
Engelhorn Pond is classified as a Wildlife Habitat Critical Area by the City of Ellensburg
(SA 1996b). In addition, the Washington Department of Fish and Wildlife categorized the pond
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as a Category II wetland – a wetland needing a high level of protection (SA 1996b). The pond
contains a small population of Oregon spotted frogs (Rana pretiosa), which was considered a
State Candidate Species in 1996 (SA 1996b). Today, however, the amphibian is considered
threatened (WFWO c2019). In 1996 though, Engelhorn Pond did “not appear to provide habitat
for federally-listed threatened, endangered, or sensitive species” (SA 1996b).
A short list of birds (31 species) is included in the Engelhorn Pond Wetland Delineation
Report (SA 1996b). However, it is far from complete. I compared the bird species I found at the
pond and garden to the bird species that were listed in that document (SA 1996b).
Birds are by far the most conspicuous and abundant organisms at Engelhorn Pond, so it is
likely that the pond would contain priority or climate vulnerable bird species. A priority species
is defined as a species that is important to conserve or manage (WDFW 2019). Such a species
can be considered endangered, threatened, sensitive, or a candidate for one of these designations
(WDFW 2019). I found several priority species during my surveys at Engelhorn Pond, which I
noted in my results.
In October of 2019, the National Audubon Society put together the report Survival by
Degrees: 389 Bird Species on the Brink (NAS 2019a). The organization investigated how
climate change would affect the ranges of 604 North American bird species (NAS 2019a).
Researchers found that “64% of species (389 of 604) across breeding and non-breeding seasons
were moderately or highly vulnerable to climate change” (NAS 2019a). The organization created
four categories of climate vulnerability: neutral, low, moderate, and high (NAS 2019a). Each
species’ vulnerability was assessed for both their breeding and non-breeding seasons (NAS
2019a). Species designated “neutral” are projected to lose 0-25% of their range (NAS 2019a).
Species designated “low” are projected to lose 25-50% of their range (NAS 2019a). Species
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designated “moderate” are projected to lose 50-75% of their range (NAS 2019a). Species
designated “high” are projected to lose 75-100% of their range (NAS 2019a). The National
Audubon Society created regional lists of climate vulnerable species for each state. I used the
Washington version of Survival by Degrees (NAS 2019b) to note the climate vulnerability status
of each species I found at the pond.
I conducted rigorous, replicable surveys of the bird species at Engelhorn Pond and the
Native Plant Garden using point count methodology. Point counts are often utilized by
ornithologists to estimate species abundance. Species abundance is “the total number of
individuals, or biomass, of a species present in a specified area” (Molles and Simon 2019).
During point counts, a researcher stands at a specific point, usually chosen randomly, and
surveys the birds there. Each point is at the center of a circular plot with a defined radius. The
researcher records the avian species they both see and hear from that point. This method is used
on a large scale in projects such as the North American Breeding Bird Survey. Point counts
provide a useful avenue with which to study the distribution of terrestrial birds, specifically
songbirds. These species are often difficult to detect since they are small and widely dispersed
(Ralph et al. 1997).
Point count methodology can vary widely. Huff et al. describe a habitat-based protocol in
which points are separated by at least 150 meters (2000). Drapeau et al. had point counts
separated by more than 3 kilometers (1999). Wide separation of points is an important measure
that avoids the miscounting of individual birds. The radii of point counts are fairly consistent,
however. Ralph et al. recommends a point count radius of 25 meters for very dense habitats, with
a 50-meter-radius for most other cases (1997). The radius chosen for point counts depends
greatly on the habitat in which the surveys are conducted.
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Point counts are not the only method for estimating species abundance, however. Another
survey method, called the fixed-width strip-transect method, consists of walking along a line with
a specific length and recording the birds seen and heard along the transect (Taulman 2013). This
transect is usually 80 m by 250 m (Taulman 2013). The fixed-width strip-transect method is
useful for large, open habitats, where birds can be easily detected (Taulman 2013). Point counts,
on the other hand, are more effective for surveying denser, more forested habitats (Taulman
2013).
During my surveys, I focused on collecting data on the species composition, diversity,
and abundance of birds at Engelhorn Pond and the Native Plant Garden. Species composition is
defined as “the identity of the species present in a community” (Cleland 2011). A community is
made up of “all of the organisms living in a particular area” (Molles and Simon 2019). Species
diversity consists of both species evenness and species richness. Species evenness is “the relative
abundance of species in a community” (Molles and Simon 2019). Species richness is “the
number of species in a community” (Molles and Simon 2019). In other words, I investigated how
many bird species were at the pond, how many individual birds were at the pond, and how all the
species related to each other.
Surveying the birds of Engelhorn Pond provided important data for both Central
Washington University and the public. Engelhorn Pond is often visited by elementary, middle
school, high school, and college students (SA 1996b). It is also utilized in many biology classes
(SA 1996a). For example, I visited the pond to make observations for my BIOL 405 ‒ Current
Topics in Biology (Observation and Ecology) course.
Despite this widespread utilization, however, there is a lack of knowledge about the
wildlife use of the pond. By having created a guide to the birds of Engelhorn Pond and the
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Native Plant Garden, I hope to educate the public and students about bird life. This will provide a
valuable source of information for elementary, middle school, and high school teachers, as well
as CWU faculty, to use for their students. It could also increase users’ bird identification skills.
My hope is that this guide will inspire a wonder and appreciation for the natural world and
increase people’s curiosity about birds.
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Methods
During the first stage of my project, I completed point count surveys at least once a
month in the morning hours. I recorded the number of individuals of each species, took carefully
composed photographs, and made sketches.
During the second stage of my project, I used the numerical and artistic data I collected to
compile a photographically and artistically illustrated guide to the birds of the pond and garden.
This guide contains written descriptions of each bird species.
I surveyed Engelhorn Pond and the Native Plant Garden 13 times during the Spring 2019,
Summer 2019, Fall 2019, and Winter 2020 quarters. All of my surveys were conducted in 2
locations within the fenced pond (see Fig. 1).

Figure 1. Aerial view of Engelhorn Pond using the app GPS Fields Area Measure. The red line
represents the distance between Site A and Site B (~126 m).
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One circular plot, Site A, was in the Native Plant Garden (47 ̊ 00.297’N, 120 ̊ 32.711’W)
near the entrance of the pond (see Fig. 2). This site provided an open view of nearly the entire
garden, as well as many willow trees. It also gave an optimal view of the sky. The other circular
plot, Site B, was at the opposite end of the pond in the willows (47 ̊ 00.333’N, 120 ̊ 32.798’W)
(see Fig. 3). This site provided a glimpse of the pond and gave a good view of a variety of
willow trees.

Figure 2. The view from Site A on June 1st, 2019.
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Figure 3. The view from Site B on April 26th, 2019.

I used a GPS unit to record the latitude and longitude of each plot. These 2 plots were
separated by a distance of approximately 126 meters. This separation reduced the likelihood that
I would count the same individual birds multiple times. When I began my surveys on June 1st,
2019, I visited Site A first. During subsequent visits, I changed the order of the site I surveyed
first.
I followed the point count methodology described by Huff et al. (2000). These point
counts had a 5-minute duration and were each performed within an approximately 25-meterradius circle. Each point count was split up into a 3-minute and 2-minute segment. I used a
biological measuring tape to measure out the two 25-meter-radius circular plots. In addition, I
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utilized flagging to mark out these distances. I flagged the ends of the 25-meter radii as well as
several points in between for improved visibility. I collected species count data on paper but later
entered this data into an Excel spreadsheet.
Before starting the point counts, I used the NOAA weather app to record temperature,
precipitation, pressure, humidity, and wind. In addition, I recorded the weather conditions that I
physically observed. I generally did not survey in rain, cold drizzle, sleet, snow, heavy ground
fog, or winds that were greater than 32 kilometers an hour (Huff et al. 2000). I recorded this
information approximately 1 minute before beginning the point counts.
I conducted the point counts starting 15 minutes before sunrise and ending at 10:00 a.m.
in the spring and summer (Huff et al. 2000). Birds tend to be more active in the morning, so
completing surveys in the morning helped me to ensure that I did not miss any species that were
present. In order to be consistent with my observation time, I modified this protocol for the fall
and winter; starting my point counts 15 minutes before sunrise and ending five hours later. I
allowed for 15 minutes of travel time between the two sites. Before starting the first point count
at each site, I allowed for 1 minute of settling time (Huff et al. 2000). This buffer allowed the
birds to become accustomed my presence. Following each 5-minute point count, I allowed 2
minutes for recording field notes, brief sketches, and any interesting behaviors. Each site was
surveyed for 2 hours and 20 minutes. Thus, I conducted twenty 5-minute point counts at each
site.
During the point counts, I recorded the bird species that occurred both inside and outside
of the 25-meter-radius circular plots. I recorded whether I detected the birds aurally (by ear) or
visually, and what habitat they occurred in. I recorded each bird when I first saw or heard it
(Huff et al. 2000). I noted if I detected birds flying over the circular plots (the treetops) without

Investigating Avian Species Composition 11
interacting with the habitat (fly-over independent) (Huff et al. 2000). I also recorded if birds flew
over the circular plots (the treetops) with foraging or local traveling behaviors (fly-over
associated) (Huff et al. 2000).
I used the Canon EOS 7D camera with the Sigma 150-600mm f/5-6.3 DG OS HSM
Contemporary lens to take photos for the guide. During the point counts, I placed my Canon
EOS 7D, Google Pixel 2 phone, or my Panasonic LUMIX DMC-FZ70 camera on a tripod. I used
my cameras or smartphone to record bird vocalizations during the point counts to ensure that I
did not miss any species. I occasionally used the Merlin Bird ID app for audio identification
confirmation. In the field, I also occasionally used The Sibley Guide to Birds, 2nd ed., to aid in
visual identification difficulties.
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Results
The pond was visited a total of 29 times over the project period. I collected data using
point counts during 13 visits from June of 2019 to March of 2020. I made 16 additional visits to
the pond to take photographs and make observations from April of 2019 to February of 2020.
The dates I visited the pond to conduct surveys were as follows: June 1st, 2019; July 6th,
2019; August 11th, 2019; September 30th, 2019; October 6th, 2019; October 13th, 2019;
November 24th, 2019; December 8th, 2019; January 19th, 2020; January 26th, 2020; February 17th,
2020; March 1st, 2020; March 15th, 2020.
The dates I visited the pond to set up my survey sites, take photos, or make other
observations were as follows: April 16th, 2019; April 26th, 2019; April 28th, 2019; April 30th,
2019; May 3rd, 2019; May 11th, 2019; May 12th, 2019; May 14th, 2019; May 24th, 2019; May
25th, 2019; May 27th, 2019; May 28th, 2019; May 31st, 2019; October 4th, 2019; January 8th,
2020; February 12th, 2020.
During these visits to Engelhorn Pond and the Native Plant Garden, I detected a total of
67 bird species. The statistical program RStudio was used to create plots of my data. These plots
compare the abundance of each species that occurred at Site A and Site B during the 13 surveys I
conducted. Figures 4, 5, and 6 display the seasonal abundance of three of the most common
species that occurred at the pond.
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Figure 4. The seasonal abundance of the Mallard (Anas platyrhynchos) at Sites A and B.

Figure 5. The seasonal abundance of the Northern Flicker (Colaptes auratus) at Sites A and B.
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-

Figure 6. The seasonal abundance of the Black-capped Chickadee (Poecile atricapillus) at Sites
A and B.

The preceding figures indicate that the abundance of each species per site depends greatly
on both the quality of the habitat and the preference of the species. In Figure 4, it appears that
Mallards were much more common at Site B than Site A. This is logical, since Site B provided a
view of the pond, where it was most common to spot swimming waterfowl. In Figure 5, it
appears that Site B was also preferred by Northern Flickers. Since this species is a woodpecker,
it was likely most comfortable among the many willows at this site. Figure 6 shows an
apparently equal preference of the Black-capped Chickadee for both sites. This is a hardy,
adaptable species that can survive in a wide variety of environments. Thus, it is makes sense that
it would be seen foraging near both the Native Plant Garden and the pond itself.
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Of the 67 bird species at the pond, I visually and aurally detected 49 species that were
considered climate vulnerable in either their winter or summer ranges (NAS 2019b). Thus, 73%
of the bird species at Engelhorn Pond are at risk. Table 1 lists all the species detected at the pond
along with their respective climate vulnerability statuses. This list is in taxonomic order
according to the most updated version of the ABA Checklist (ABA 2019).

Common name
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Canada Goose
Mallard
Green-winged Teal
Ring-necked Duck
Hooded Merganser
California Quail
Rock Pigeon
Eurasian Collared-Dove
Mourning Dove
Anna’s Hummingbird
Rufous Hummingbird
American Coot
Spotted Sandpiper
Great Blue Heron
Sharp-shinned Hawk
Cooper’s Hawk
Red-tailed Hawk
Belted Kingfisher
Downy Woodpecker
Northern Flicker
American Kestrel
Merlin
Peregrine Falcon
Dusky Flycatcher
Warbling Vireo
Steller’s Jay
Black-billed Magpie
American Crow
Common Raven
Tree Swallow
Violet-green Swallow
Northern Rough-winged Swallow
Barn Swallow

Scientific name

Summer
vuln.

Winter
vuln.

Branta canadensis
Anas platyrhynchos
Anas crecca
Aythya collaris
Lophodytes cucullatus
Callipepla californica
Columba livia
Streptopelia decaocto
Zenaida macroura
Calypte anna
Selasphorus rufus
Fulica americana
Actitis macularius
Ardea herodias
Accipiter striatus
Accipiter cooperii
Buteo jamaicensis
Megaceryle alcyon
Dryobates pubescens
Colaptes auratus
Falco sparverius
Falco columbarius
Falco peregrinus
Empidonax oberholseri
Vireo gilvus
Cyanocitta stelleri
Pica hudsonia
Corvus brachyrhynchos
Corvus corax
Tachycineta bicolor
Tachycineta thalassina
Stelgidopteryx serripennis
Hirundo rustica

Moderate
Low
Moderate
Moderate
Low
Low
Neutral
Low
High
Neutral
Moderate
Neutral
Moderate
Neutral
Neutral
Neutral
Neutral
Moderate
Neutral
Moderate
Neutral
High
Neutral
Moderate
High
Low
Low
Moderate
Moderate
Neutral
Neutral

Neutral
Neutral
Neutral
Neutral
Neutral
High
Neutral
Moderate
Neutral
Neutral
Neutral
Neutral
Low
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Neutral
Moderate
Moderate
Neutral
Low
Neutral
Neutral
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Black-capped Chickadee
Red-breasted Nuthatch
Golden-crowned Kinglet
Ruby-crowned Kinglet
Veery
Swainson’s Thrush
Hermit Thrush
American Robin
Varied Thrush
European Starling
Cedar Waxwing
House Sparrow
Evening Grosbeak
House Finch
Red Crossbill
Pine Siskin
American Goldfinch
Dark-eyed Junco
White-crowned Sparrow
Golden-crowned Sparrow
Song Sparrow
Spotted Towhee
Bullock’s Oriole
Red-winged Blackbird
Brown-headed Cowbird
Brewer’s Blackbird
Orange-crowned Warbler
Nashville Warbler
Yellow Warbler
Yellow-rumped Warbler
Townsend’s Warbler
Wilson’s Warbler
Western Tanager
Black-headed Grosbeak

Poecile atricapillus
Sitta canadensis
Regulus satrapa
Regulus calendula
Catharus fuscescens
Catharus ustulatus
Catharus guttatus
Turdus migratorius
Ixoreus naevius
Sturnus vulgaris
Bombycilla cedrorum
Passer domesticus
Coccothraustes vespertinus
Haemorhous mexicanus
Loxia curvirostra
Spinus pinus
Spinus tristis
Junco hyemalis
Zonotrichia leucophrys
Zonotrichia atricapilla
Melospiza melodia
Pipilo maculatus
Icterus bullockii
Agelaius phoeniceus
Molothrus ater
Euphagus cyanocephalus
Leiothlypis celata
Leiothlypis ruficapilla
Setophaga petechia
Setophaga coronata
Setophaga townsendi
Cardellina pusilla
Piranga ludoviciana
Pheucticus melanocephalus

Low
Moderate
Moderate
High
Moderate
High
High
Moderate
High
Low
High
Low
High
Moderate
Moderate
High
High
Moderate
Moderate
Neutral
Neutral
Neutral
Moderate
High
Moderate
Moderate
Moderate
High
High
Moderate
Moderate

Low
Neutral
Neutral
Neutral
Low
Neutral
Low
Neutral
Moderate
Low
Moderate
Neutral
Neutral
Neutral
Neutral
Moderate
Neutral
Low
Neutral
Neutral
Neutral
Neutral
Moderate
Low
-

Table 1. The birds of Engelhorn Pond listed in taxonomic order with their respective climate
vulnerabilities. “Summer vuln.” refers to species that are vulnerable to climate change in their
summer range. “Winter vuln.” refers to species that are vulnerable to climate change in their
winter range.
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Of the 49 climate vulnerable species at the pond, 15 have high climate vulnerability in
their summer range, winter range, or both ranges. Species designated with a high vulnerability
are projected to lose 75-100% of their range (NAS 2019a) due to climate change. These species
are outlined in Table 2.

Common name
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

California Quail
Rufous Hummingbird
Dusky Flycatcher
Black-billed Magpie
Ruby-crowned Kinglet
Swainson’s Thrush
Hermit Thrush
Varied Thrush
Evening Grosbeak
Red Crossbill
Dark-eyed Junco
White-crowned Sparrow
Orange-crowned Warbler
Townsend’s Warbler
Wilson’s Warbler

Scientific name

Summer vuln.

Winter vuln.

Callipepla californica
Selasphorus rufus
Empidonax oberholseri
Pica hudsonia
Regulus calendula
Catharus ustulatus
Catharus guttatus
Ixoreus naevius
Coccothraustes vespertinus
Loxia curvirostra
Junco hyemalis
Zonotrichia leucophrys
Leiothlypis celata
Setophaga townsendi
Cardellina pusilla

Low
High
High
High
High
High
High
High
High
High
High
High
High
High
High

High
Moderate
Neutral
Low
Low
Moderate
Moderate
Neutral
Neutral
Neutral
Moderate
-

Table 2. The bird species at Engelhorn Pond with a high climate vulnerability, listed in
taxonomic order. “Summer vuln.” refers to species that are vulnerable to climate change in their
summer range. “Winter vuln.” refers to species that are vulnerable to climate change in their
winter range.
Alarmingly, 14 of the species in Table 2 have high vulnerability in their summer ranges. I
detected the Rufous Hummingbird (Selasphorus rufus), Dusky Flycatcher (Empidonax
oberholseri), Hermit Thrush (Catharus guttatus), Red Crossbill (Loxia curvirostra), Orangecrowned Warbler (Leiothlypis celata), Townsend’s Warbler (Setophaga townsendi), and
Wilson’s Warbler (Cardellina pusilla) at the pond during the spring and summer – their most
vulnerable time periods. While I could not detect any signs that these species had been nesting at
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the pond, the fact that these birds were present indicates that the pond is an important habitat for
them.
Of the 67 species I detected at the pond, I also found two species that are considered
priority species by the Washington Department of Fish and Wildlife (WDFW 2019): the Hooded
Merganser (Lophodytes cucullatus) and the Great Blue Heron (Ardea herodias). The Hooded
Merganser is considered by the WDFW to be a species of recreational importance (WDFW
2019). Its breeding areas are considered a priority for conservation (WDFW 2019). I did not
detect this species at the pond during the summer, but it used the pond as an important stopover
site during winter migration (see Fig. 7).

Figure 7. The seasonal abundance of the Hooded Merganser at Sites A and B.
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The Great Blue Heron is also classified as a priority species because of its aggregated
nesting behaviors (WDFW 2019). I detected this species flying over the pond in April of 2019.
While neither the Hooded Merganser nor the Great Blue Heron are likely to nest at Engelhorn
Pond, their conservation statuses should still be noted.
The list of bird species that I observed at Engelhorn Pond during my project period
greatly exceeded the list provided in the Engelhorn Pond Wetland Delineation Report (SA
1996b). This list contained only 31 species – 36 less than the total number I detected at the pond
(see Fig. 8). It should be noted that several of the common and scientific names in this 1996 list
have since been updated.

Figure 8. Bird species list from the Engelhorn Pond Wetland Delineation Report (SA 1996b).
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Despite this deficiency in the sheer number of species, the aforementioned list contained
five species that I did not detect at Engelhorn Pond during my surveys or other observations:
Northern Shoveler (Spatula clypeata), Cinnamon Teal (Spatula cyanoptera), Yellow-bellied
Sapsucker (Sphyrapicus varius), Winter Wren – recently split and renamed Pacific Wren
(Troglodytes pacificus), and Yellow-headed Blackbird (Xanthocephalus xanthocephalus). It
should be noted that the Yellow-bellied Sapsucker, which is native to eastern North America, is
unlikely to have occurred at the pond. It is more plausible that this species was a misidentified
Red-naped Sapsucker (Sphyrapicus nuchalis), which is a morphologically similar species native
to Ellensburg. While it is possible that the above species were simply not present on the days that
I visited the pond, it is also possible that they may no longer inhabit the pond. This should serve
as a cautionary statement that the species diversity of the pond is likely to have changed, even
within a relatively short period of 24 years.
The photographs and sketches that were made during the project period were used to
create a 102-page field guide. This guide contains several pages providing background
information on the pond, the project methodology, and the organization of the book.
I arranged the guide in taxonomic order using the newest ABA Checklist. For each
species, I used photos to illustrate common plumage patterns. When there were strong
differences between the sexes, I used photographs to distinguish them. Most of the photographs
in the guide were taken at the pond during the project period. However, some of these
photographs were less than ideal. In those instances, I used photographs that I had captured at
other locations. I have been a serious photographer for over a decade, so I was able to use
photographs from many different years.
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Despite this, there were still a few species that I could not find photo records of. For these
species, I created a color drawing using The Stokes Field Guide to the Birds of North America
(Stokes and Stokes 2010) as a reference. I also created black-and-white sketches for each
species. The majority of these sketches were created during my surveys at the pond. When these
sketches were not of sufficient quality, I used sketches from my personal bird journals. I have
been keeping these journals for nearly ten years, so there were fortunately many options. I also
referenced the Stokes guide to create new sketches when I could not find them from the
aforementioned sources.
In each species profile, I explained the characteristic plumage patterns and vocalizations.
I used The Sibley Guide to Birds, Second Edition (Sibley 2014) as a reference for the length,
wingspan, and vocalization of each species. Each species was also marked with seasonal
symbols. I used the astronomical definition for these seasons. I noted when I did or did not I
detect a species during a particular season. A seasonal detection was defined as at least one
visual or auditory record of a species during my 13 surveys or the 16 other observation periods.
However, it is possible that some species may be present at the pond even during the seasons that
were not indicated.
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Discussion
There were several challenges associated with my research project. One of the biggest
issues was accessibility. On May 16th, 2019, the CWU Biology Department removed many
weeds from the Native Plant Garden and added gravel to some of the main paths in the garden
and to some of the paths surrounding the pond. However, much of the pond remained impractical
to travel through.
Site B, located at the back of the pond, was nearly unreachable. To access this site from
the left-hand side of the pond, I had to squeeze through several tight spots between branches and
cross a muddy creek. For my surveys at Site B, I often needed to stand on a branch to see into the
pond, since leafy willows partially blocked my view in the spring, summer, and fall. During the
winter, access to this site became more difficult due to significant snow accumulation. These
difficulties could prove insurmountable for future surveyors.
In addition, the circular plot at Site B was not a perfect 25-meter-radius circle (see Fig.
9). The north side of the circular plot hit the fence at 10 meters, not 25 meters. Also, the west
side of the circular plot extended approximately 30 meters to the back fence. It was difficult to
accurately estimate if birds were strictly located within the 25-meter radius. Finally, the east side
of the circular plot faced the pond. Although I was able to place some flagging 6 meters into the
willows overhanging the pond, I could not travel further. Thus, the remaining 19 meters of the
radius were estimated. These factors may have altered the data and caused me to reach inaccurate
conclusions about the number of individual birds at this site. However, these were necessary
compromises as I needed to have a decent view of the pond.
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Figure 9. A sketch of the circular plot at Site B. The dashed line represents the fence at which the
north side of the plot ends. The bolded line labeled “6 m” illustrates the spot at which I placed
the flagging in the willows.
Although Site A had approximately 25-meter radii all around (see Fig. 10), there was still
room for error in the placement of flagging. The measuring tape twisted through trees and
sagebrush on several occasions, which undoubtedly altered its accuracy. Additionally, some of
the flagging was difficult to see from the circular plot’s central point.
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Figure 10. A sketch of the circular plot at Site A. Dugmore Hall was a new residence hall that
was built near the James E. Brooks Library. UPPS (University Police and Parking Safety) tower
is a large, white, cylindrical tower on the south side of the circular plot.
In addition to issues of accessibility, there were also concerns with the weather and
temperature. During my mornings at the pond, it was often very cold – sometimes even below 20
degrees Fahrenheit. I took measures to stay warm by wearing multiple layers, gloves, and using
hand warmers. However, doing surveys in these temperatures was uncomfortable at times. In
future research, this factor would need to be taken into consideration, since it is doubtful that
other researchers would want to do surveys in such conditions for five hours.
There was also the issue of observer error. During my surveys, there were undoubtedly
moments when I counted the same individual birds multiple times. It was very challenging to
keep track of which birds I had already detected, especially given that Engelhorn Pond is a small
area. In addition, there were likely also times when I may have misidentified some of the
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individual birds at the pond. This was likely due to sleep deprivation and a lack of alertness. I
often had to wake up before 5 am in order to make it to the pond before sunrise. Identification
was clearly more difficult in the early morning hours.
Another important challenge to consider is the timing of songbird migration. During
initial observations of the pond in late April of 2019, there were hundreds of Yellow-rumped
Warblers (Setophaga coronata) present. However, only two weeks later, they had all vanished.
In addition, there are several songbirds that commonly do not arrive in Ellensburg until
May. I did not detect Western Tanagers or Black-headed Grosbeaks in Ellensburg until early
May 2019. I heard these species singing at Engelhorn Pond in mid to late May. Unfortunately,
due to the state-wide stay-at-home order caused by the COVID-19 pandemic, I had to complete
my last surveys on March 15th, 2020. Thus, I could not return to the pond in April, May, or June.
This means that I missed many spring species, which likely negatively affected the accuracy of
my data.
Finally, because 2019-2020 was a very busy school year, I was unable to visit the pond as
often as I would have preferred. I was involved in a community service role and conducting an
internship during this time. In addition, in order to obtain IACUC approval for my project, I had
to pause surveying momentarily in early November. I conducted no surveys at the pond until I
obtained approval in late November. When combined, these factors significantly limited my
availability to conduct surveys at the pond.
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Conclusion
Engelhorn Pond is clearly a unique piece of habitat that contains a diverse array of bird
species. However, these species are at risk from climate change. Over 70% of the species found
at the pond were considered climate vulnerable. This alarming statistic indicates that the
conservation of the pond should be a high priority. More focused conservation efforts should be
spurred which prioritize the removal of garbage, the reduction of chemical runoff, and especially
the eradication of feral cats. Regular cleaning of the terrestrial and aquatic ecosystems and the
placement of cat traps could help offset the harmful factors mentioned above.
The surveying of the pond and garden could potentially continue for many years into the
future and would provide a valuable picture of the health of avian populations there. Future
surveys would likely produce many more species. Eventually, this surveying could extend to
other wildlife species as well. I hope that my guide will inspire people to always protect,
preserve, and appreciate the many organisms which inhabit our planet. In an age of rising human
encroachment, protection of Engelhorn Pond will be important in conserving biodiversity.
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November 22nd, 2019. The approval number is 2019-128.

